The Srebarna Lake Biosphere Reserve is a protected natural site of national and international significance. It characterizes with extremely high biodiversity, being one of the last wetlands along the Lower Danube preserved in relatively natural state; the lake area is NATURA 2000 site. This study was designed to further research on the impact of intensive agriculture on the lake's ecological status. First task was to find an evidence for link between intensive agriculture and the loading of the lake with nutrients. The second was a study on the PAH's penetration into the lake ecosystem. An overview was made on drinking water data for 2 underground (drinking water springs). Dyakova spring's water displayed good ecological state after measured parameters NO and pH. Todorankina spring did not fell within the boundaries of good and very good conditions. Increased nitrate levels in water samples leads us to conclude that agriculture in this part of the surrounding area affect groundwater quality in the biosphere reserve. Results from GC-MS analysis proved, that there is no groundwater contamination, responsible for the existing (although low) concentrations of PAH found in the lake.
Beyond human advanced technologies, there are places on Earth, functioning as natural wastewater treatment plants. These places are aquatic ecosystems, composed of variety of flowing and stagnant water and associated groundwater.
The process of water self-purification, occurring within the marshes makes these wetlands unique. Nevertheless, in the past they were often perceived as unnecessary, even human harming landscapes and people unaware of their significance.
Understanding the importance of wetlands to humanity undergoes significant development during the last century. In the mid-century a priority has been given to drainage of the marshes as a source of disease (malaria, etc.) and conquers territories for agriculture. Gradually this consumption treatment gave way to contemporary view that wetlands are extremely valuable for preserving biodiversity and ensuring the human growing demand for fresh water.
The Ramsar Convention declares that, "wetlands" are: wetlands, bogs, or open water, natural or artificial, permanent or temporary, static or flowing, fresh, brackish or salt, including areas of marine water the depth of which at low tide does not exceed six meters. Members of the Convention are 111 countries in the world and each one offers wetlands within its territory to be included in the List of Wetlands of International Importance. Bulgaria is the eighth country to join the Convention in 1975, initially with two wetlandsSrebarna Lake Biosphere Reserve and Arkutino marsh.
The role of wetlands in the hydrological cycle has been already well documented [1] and moreover, groundwater is an integral part of the wetlands in the hydrological studies [2] [3] [4] [5] [6] .
In conservation history of the Srebarna Lake, four main periods can be distinguished [7] . In the "pristine" period the lake have had a natural connection with Danube River. In 1954 a dike was built and the connectivity with the river had been interrupted. The lack of adequate contact with the river led to shallowing and accumulation of mud and organics. In 1994, the link was restored by new channel. Ecological situation has been estimated as a disaster in the early nineties of the last century [8] . Nowadays significant improvement of the environmental parameters and eutrophication level of the lake is registered in comparison with previous periods [9] .
According to FAO Reports [10] , eutrophication is the process of change from one trophic state to a higher trophic state by the addition of nutrient. Srebarna, as an eutrophic lake tend to be shallow and suffer from high rates of nutrient loadings from point and non-point sources. Agriculture is known as a major factor in eutrophication of surface waters. Any groundwater artificial development has some impact on the water balance components and often on water quality. Two main penetration paths of nutrients in the ecosystem are predicated on the west coast where the developing of intensive agriculture is notable: with groundwater and surface inflow.
PAHs (Polynucleararomatic hydrocarbons) are a class of hydrophobic organic compounds, which brings together more than 100 representatives drawn from two or more fused aromatic rings [12] . Representatives of PAHs ranging from naphthalene (C 10 H 8 , two rings) to the crown (C 24 H 12 , seven rings). PAHs are generated by natural and anthropogenic sources, which may be aquatic, terrestrial and atmospheric. Anthropogenic sources of PAHs are combustion and pyrolysis of fossil fuels and wood, and mainly of petroleum products which account for more than half received surfactant in water ecosystems worldwide [10] [11] [12] . Sources are also municipal and industrial wastewater, creosote, oil spills, urban and agricultural effluent, asfalt production, waste incineration. The fate of PAHs in the aquatic environment is determined mainly by the size, which affects their most important physical and chemical characteristics. With increasing molecular weight and increased hydrophobicity of the surfactant and reduces the fraction is in solution and thus removed by evaporation. The half-life in water strongly depends on the nature of the system [13] .
According to [14] in the early 90s the samples from Lake Srebarna displayed background character, with decreasing concentrations in the more recent top samples and a relative enrichment in the core taken near the village Srebarna. Situation with PAHs in this samples is identical mainly phenanthrene, fluoranthene and pyrene (low %) were found, indicating that their likely origin is pyrosynthetic sources. However, it is important to follow their accumulation over time.
That is what determined the aim of our study, which shows a examining the hypothesis of a link between the nutrients and PAH's loading of the lake and the intensive agriculture developed in the area.
Sampling points
This study was designed to refer further research on the impact of intensive agriculture on the lake ecological status. First main task was to find if there is an evidence for link between intensive agriculture and the loading of the lake with nutrients through the groundwater. The second was to give suggestion on the PAH's penetration path into the lake ecosystem. An overview was made on drinking water chemical analysis data. A survey was built on 2 single underground objects (drinking water springs), recharging the wetland. 
Material and methods
Sampling was made on November 21, 2010 at 4 sampling points: 2 springs and 2 points in the lake.
Biological drift
Biological drift was collected with plankton net (88 µm diameter of the eye) for 22 hours. Water quantity flowed within the net was estimated, based on the measured water volume, ongoing for 1 min. Five individuals from Amphipoda class were observed by naked eye. For this biological samples were submitted to the expert from IBER -BAS Dr. L. Kenderov for species level determination.
Hydrochemical analyses
Determination of ; NO 2 -and PO 4 - Values of pH, concentration of nitrates(V), nitrates(III) and phosphates(V) in the samples were measured in situ using portable photometer (WTW PhotoFlex) following the specified methodology. In the lake hydrochemical parameters were measured in situ using Multi1970i on 3 depths (0, 1 m and 3 m), corresponding to the surface, midwater and bottom. Dataset for concentrations of nitrates(III), nitrates(V) and phosphates(V) were compared with the reference values of the parameters for good and very good ecological state according to the Regulation. №7/ (1986) (bulgarian ecological legislation).
Non-metric MDS analysis [15, 16] on Euclidean distances of normalized data was made (s = 0.01) with PRIMER v6.
Determination of Polycyclic Aromatic Hydrocarbons (PAHs)
The PAH in water samples were determinate by Gas Chromatography/Mass Spectrometry (TERMO Science) system with an ZB-5MS (Zebron) capillary column (20 m length, 0.18 mm I.D., 0.25 µm film thickness). Ultra-pure helium (constant flow) served as carrier gas, and injector temperature was at 325ºC. The present work analyses the yield and precision of extraction of PAHs by solid phase extraction (C18 SPE discs), the method used for aqueous samples. Samples with changed and not changed pH of drinking water, were tested to assess the influence of pH on PAH recovery. The purpose of changing the pH of the water to check its influence in the extraction of PAH's from the middle and consequently varying their concentration.
The 
Results and discussion
According the reference data, at the early 20 th Century the Srebarna Lake was mesotrophic to eutrophic water body [17] . Then isolation from the Danube in 1948 accelerated the process of eutrophication [18] . Another indirect evidence for changes in trophic status is the disappearance of the Ostracoda community presented there in the recent past in the central open water body (COWB) [19] as an indicator of typical lake conditions. Recently the Srebarna Lake is classified in hypertrophic state with ecological attributes anoxic hypolinmia, possible macrophyte problems.
All the analyzed parameters showed typical values for the season (Table 1) . Temperature was relatively equal in the whole water column. The values of nutrient concentration suggested intensive degradation processes in the bottom layer. Nutrients concentrations in the lake increase with the inflow from both the Danube and the watershed, and decrease as a result of the consumption by primary consumers and of the processes of nutrient recycling. In the lake we did not found any dissolved nitrates but significant loading with nitrates was found in the water from Todoranka spring ( Table 2) . (Fig. 2) . Euclidean distance of 0.71 is recorded between Dyakova spring and recommended values for nitrates(III), nitrates(V) and phosphates(V) concentrations for very good to good ES. We classified water quality of the given spring as near to that reccomended in European ecological legislation. Both the Todoranka's spring and lake's water quality are fall into second group (Euclidean distance between them 1.0). High values of Euclidean distance are observed between the EU water in the lake and fountains (3.86). The third group consists only values of concentrations for the nutrients, pointing moderate ES. Neither lake water quality, nor spring water quality could be classified as moderate ES.
The samples of filtered water from 4 sampling points (2 from springs and 2 from the lake) were analyzed for 16 individual PAH compounds. The results (Fig. 3) are arranged by methodology of pretreatment. In the middle of figure is shown a chromatogram of using standard solution with concentration neat to our MLD = 2.5 ng/cm 3 . Detection signal for all PAHs compounds at our real samples were generally low or undetectable. Usually, if the detection signal is small and does not allow quantifying the concentration, indicate that it is below the detection limit. While PAHs do not show extremely high acute toxicity to aquatic organisms, the lower molecular mass compounds tend to exhibit higher lethal toxicity than the larger PAH [18, 19] . It was reported that the lethal concentration (LC) of PAHs in the range up to and over 104 ng/dm 3 for most organisms. It is clear from Figure 3 that the concentrations of total PAHs in each sample of the 4 sites are not detectable in two different pH values, therefore, the toxicity of PAHs are not expected to occur in organisms. Overall, a very low total PAH concentrations (~0.03 µg/cm 3 , in recovery times ~85÷102% for PAHs) was observed in samples. The pH pretreatmenat of samples with aim to facilitate the process of PAHs elution not influenced them concentration. 
Conclusions
Qualitative and quantitative analysis of samples shows that groundwater in the watershed of the lake is relatively clean and the contents of the PAH are below acceptable standards. PAHs are ubiquitous and persistent contaminants, with the potential to harm both aquatic resources and human consumers of shellfish, and further study is needed on their environmental distribution and behaviour.
Groundwater feeding is notable source of nutrients for the lake ecosystem. A comprehensive study of environmental and biotic parameters of underground water would give valuable results in terms of groundwater quality in the area of the Srebarna Biosphere Reserve and its impact to the whole ecosystem. Continuous monitoring of groundwater in the area is suggested notably as useful addition to the regular monitoring of the lake ecosystem. Data collected could be used for qualitative modeling of the impact of intensive agriculture on the lake for giving to all the stakeholders an understandable explanation of the complex processes in the ecosystem.
